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zine-2,	 4,	 6-triyl-tris-(benzene-4,	 1-diyl))	 tribenzoate),	 have	 been	 synthesized	 via	 a	 solvothermal	 method	 by	
using	a	trigonal	N-containing	tricarboxylate	as	the	ligand.	The	coordination	geometries	around	the	central	metal	






Lanthanide	 ions	have	been	widely	used	 for	 single-molecule	magnets	
(SMMs)	 which	 can	 be	 potentially	 applied	 in	 ultra-high-density	 in-	
formation	storage,	quantum	computing	and	 	molecular	 	 spintronics	 	[1–
4],	 owing	 to	 their	 high	 magnetic	 moments	 and	 significant	 magnetic	
anisotropy,	 especially	 for	Kramer's	DyIII	 ion	 [5,6].	The	recent	 landmark	














magnetic	 dynamics	 of	 most	 Ln-SMMs	 are	 still	 far	 from	 	 satisfactory.		
There	 are	 still	 many	 issues	 and	 factors	 unsolved	 among	 which	 the	
magnetic-structural	 correlations	 is	 a	 factor	 that	 cannot	 be	 ignored	 	 [8–
12].	The	geometry	of	 the	central	metal	 ions	and	charge	distribution	 	 on	
metal	 site	 combined	 with	 theoretical	 calculations	 to	 illustrate	 the	
structural	 effect	 on	 the	 magnetic	 properties,	 and	 this	 has	 been	 well-	
demonstrated	 in	discrete	molecules	 [7,13–20].	
On	 the	 other	 hand,	 metal-organic	 frameworks	 (MOFs),	 as	 a	 new	
generation	of	materials,	has	been	flourishing	in	recent	years	due	to	their	
potentially	 highly	 porous	 nature	 and	 extraordinary	 structural	 diversity	
[21–23].	 MOFs	 are	 porous	 crystalline	 materials	 constructed	 by	 metal	
nodes	 and	 organic	 linkers.	 They	 have	 shown	 promising	 applications	 in	
gas	 storage	 and	 separations,	 catalysis	 and	 chemical	 sensing	 [24–34].	
However,	 the	 use	 of	 magnetic	 units	 in	 MOFs	 has	 not	 been	 well	 de-	
monstrated.	 In	 comparison	 with	 the	 discrete	 systems,	 there	 are	 many	
advantages	 in	 studying	magnetism	 in	MOFS,	 such	 as	 affecting	magnetic	
properties	 by	 exchanging	 the	 guest	 molecule	 [35,36]	 or	 by	 in-	
corporating	 SMMs	 into	 the	 porous	 cavities	 of	 magnetic	 MOFs	 [37].	
Another	 possibility	 is	 to	 control	 and	 constrain	 the	 coordination	 en-	
vironment	 in	 Ln(III)	MOFs,	 aiming	 to	 attain	maximum	 axial	 anisotropy	
[12].	 In	 addition,	 choosing	 a	 suitable	 ligand	 can	 also	 achieve	 the	 	 di-		
lution		effect.		Given		the		fact		that		Ln(III)		MOFs		form		by			self-assembly,	
this	 last	 points	 are	 difficult	 to	 control	 because	 of	 its	 large	 ionic	 radius	
and	high	coordination	 numbers.	 In	 this	 contribution,	we	 present	 a	 new	
strategy	to	constrain	the	coordination	geometry	around	metal	centers	in	
a	 high	 dimensional	 molecular	 system,	 namely,	 metal–organic	 frame-	
works	 (MOFs),	 which	 contains	 one	 dimensional	 chain	 in	 the	 rigid	 fra-	






(III) ions	linked	by	the	 tridentate	 ligand	H3TAPB.	The	repeating	motif	in	
the	 chain	 consists	 of	 three	 lanthanide	 ions.	 In	 addition,	 compound	 1 
shows	slow	magnetic	 relaxations	under	 zero	dc	 field.	
A		mixture		of		the		organic		ligand			H3TAPB			and			Ln(NO3)2·6H2O			(Ln	
=	 Dy,	Ho,	Er)	 	 in	a	molar	ratio	of	3:5	was		solvothermally	reacted	in	 	 	a	
mixed	DMF	and	1,	4-dioxane	 solution	 at	 150	 °C	 to	 form	colorless	block	
crystals	 of	 1–3,	 which	 crystallized	 in	 the	 space	 group	 C2221	 (ESI†).	
Powder	 X-ray	 diffraction	 (PXRD)	measurements	 support	 there	 stability		
in	 air	 atmosphere	 and	 high	phase	purity	 (Fig.	 S2).	The	 single	crystal	 X-	
ray	diffraction	analyses	reveal	that	they	are	 isostructural.	Here,	only	the	
structure	of	1 is	described	in	detail.	The	asymmetric	unit	contains	three	
DyIII	 ions	 (Dy1,	 Dy1A	 and	 Dy2	 in	 the	 crystal	 structure)	 with	 two	 al-	
ternating	 bridging	 modes:	 Dy1-Dy1A	 are	 bridged	 by	 one	 syn,	 syn-car-	
boxylic	 and	 two	 syn,	 anti-carboxylic	 groups	 from	 the	 TAPB	 ligand.	 The	
two	ions	Dy1	and	Dy1A	are	eight	coordinated	by	four	oxygens	from	syn,	
syn-carboxylate	 groups,	 three	 µ2–bridging	 carboxyl	 oxygen	 atoms	 	 and	
one	 oxygen	 from	 a	DMF	molecule.	 The	Dy1-Dy1A	 distance	 is	 3.9361	Å	
and	 the	Dy1-O-Dy1A	 angle	 (where	O	 is	 the	monoatomic	 oxygen	 bridge	
from	the	syn,	anti-carboxylato)	is	106°.	Dy1-Dy2	are	bridged	by	 two	syn,	
syn-carboxylic	 and	 one	 syn,	 anti-carboxylato	 groups	 from	TAPB.	Dy2	 is	
octacoordinated	by	 four	oxygen	atoms	 from	two	syn,	syn-carboxylato	
and	four	oxygen	atoms	from	two	syn,	anti-carboxylic	groups.	The	Dy1-	













For	 [Ln2(RCOO)3]	 with	 Ln	 =	 Dy	 a	 Cambridge	 Structural	 Database	
(version	 5.39	 updates,	 Feb	 2018)	 search	 yields	 27	 hits.	 The	 Dy-Dy	
distances	found	in	the	complexes	reported	here	are	4.2	Å	on	average,	 in	
the	3.9	 to	5.2	 range	 found	 in	 the	27	hits	 in	 the	CSD	 for	 [Ln2(RCOO)3].	A	
trend	 is	 observed:	with	more	 syn,	 syn-carboxylato	 bridges	 a	 longer	 Ln-			
Ln	distance	is	observed.	The	syn,	syn-carboxylato	bridges	and	larger	Ln-	
O-Ln	angles	will	 results	 in	 antiferromagnetic	 coupling.	However,	even	 if	
the	 two	 exchange	 couplings,	 as	 shown	 in	 Fig.	 S4	 are	 maybe	 anti-	







HoIII			ions		(DyIII,		6H15/2,		S =	5/2,		L =	5,		J =	15/2		and		gJ	=	4/3;		ErIII,	
4I15/2,		S =	3/2,		L =	6,		J =	15/2		and		gJ	=	6/5;		HoIII,		5I8,		S =	2,		L =	6,	
J =	8		and		gJ	=	10/8).		Upon		lowering		the		temperature,		the		χMT value	
decreases	 for	 1–3,	 the	 shape	 of	 the	 χMT product	 curve	 is	 typical	 of	




























In	 addition,	 ac	magnetic	 susceptibility	 data	were	 collected	 below	
30	K	at	various	frequencies	with	and	without	dc	field	in	order	to	study	




temperature	ranges	 available.	 Upon	 application	 of	 a	 dc	 field	of	 up	 to	
2000	Oe	no	χ″	maxima	were	observed,	suggesting	the	presence	of	a	fast	





















with	 single	 chain	magnet	 behavior	 for	 1 and	 2,	 in	 agreement	 with	 the	
result	of	the	noncritical	scaling	theory.	However,	without	magnetic	data	
below	 1.8	 K	 that	 can	 ascertain	 the	 frequency	 dependence	 of	 the	 re-	
laxation,	magnetic	ordering	of	the	chains	cannot	be	ruled	out.	
In	 order	 to	 study	 the	 correlation	 between	 the	 structure	 and	 the	
magnetic,	 the	 ground	 state	 magnetic	 anisotropy	 axis	 of	 DyIII	 was	 ob-	
tained	 by	 the	 program	 Magellan	 (Fig.	 1c	 and	 Fig.	 S8)	 [9].	 The	 results		











Fig. 4. Ac	magnetic	susceptibility	at	100	and	1000	Hz	for	1 at	zero	dc	field	(a)	and	1000,	2000	Oe	(b).	
	







dimensional	 chains	 have	 been	 structurally	 and	magnetically	 studied.	
Single	 crystal	 X-ray	 analyses	 reveal	 that	 MOFs	 1,	 2 and	 3 are	 iso-	
morphous,	 each	 TAPB	 ligand	 act	 as	 a	 trigonal	 ligand	 to	 link	 the	 LnIII	
ions.	Magnetic	studies	reveal	that	DyIII	MOF	shows	slow	relaxation	of	
the	 magnetization	 under	 zero	 dc	 field.	 This	 work	 illustrated	 a	 new	
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Appendix A. Supplementary material 
CCDC	 1874736-1874738	 (1–3)	 contains	 the	 supplementary	crys-	
tallographic	 data	 for	 the	 title	 compounds.	This	 data	 can	 be	 obtained	
free	 of	 charge	 via	 http://www.ccdc.cam.ac.uk/conts/retrieving.html,	
or	from	the	Cambridge	Crystallographic	Data	Centre,	12	Union	Road,	
Cambridge	 CB2	 1EZ,	 UK;	 fax:	 (+44)	 1223-336-033;	 or	 e-mail:	
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